Identification of the Ferric-Acinetobactin Outer Membrane Receptor in Aeromonas salmonicida subsp. salmonicida and Structure-Activity Relationships of Synthetic Acinetobactin Analogues.
Aeromonas salmonicida subsp. salmonicida, the causative agent of furunculosis in several fish species, produces acinetobactin and amonabactin as siderophores. In a previous study, we chemically characterized these siderophores and proposed a biosynthetic pathway based on genetic analysis. However, the internalization mechanisms of ferric-acinetobactin and ferric-amonabactin remain largely unknown. In the present study, we demonstrate that the outer membrane protein FstB is the ferric-acinetobactin receptor in A. salmonicida since an fstB defective mutant is unable to grow under iron limitation and does not use acinetobactin as an iron source. In order to study the effect that structural changes in acinetobactin have on its siderophore activity, a collection of acinetobactin-based analogues was synthesized, including its enantiomer and four demethylated derivatives. The biological activity of these analogues on an fstB(+) strain compared to an fstB(-) strain allowed structure-activity relationships to be elucidated. We found a lack of enantiomer preference on the siderophore activity of acinetobactin over A. salmonicida or on the molecular recognition by FstB protein receptor. In addition, it was observed that A. salmonicida could not use acinetobactin analogues when imidazole or a similar heterocyclic ring was absent from the structure. Surprisingly, removal of the methyl group at the isoxazolidinone ring induced a higher biological activity, thus suggesting alternative route(s) of entry into the cell that must be further investigated. It is proposed that some of the synthetic acinetobactin analogues described here could be used as starting points in the development of novel drugs against A. salmonicida and probably against other acinetobactin producers like the human pathogen Acinetobacter baumannii.